Low molecular weight chitosan-based conjugates for efficient Rhein oral delivery: synthesis, characterization, and pharmacokinetics.
This article aims to design low molecular weight chitosan (LMWC)-based conjugates of Rhein (RH) by means of an amino acid linker (Alanine) for improved solubility and enhanced bioavailability. Rhein is a potential candidate for the therapy of kidney disease. However, the poor solubility, inadequate bioavailability, and lack of proper formulation restrict its clinical applicability. LMWC-drug conjugates offer the potential to improve the water-solubility of RH, increase its oral absorption, and thereby enhance its bioavailability. The conjugates were synthesized via a carbodiimide reaction and confirmed using UV-vis, FTIR, and 1H-NMR spectroscopy. The water-solubility and in vitro release properties were evaluated. Free RH and RH-LMWC conjugates were administered at an equivalent oral gavage dose of RH at 35 mg/kg for pharmacokinetic studies in Sprague Dawley rats. The conjugates with RH content of 9.65% were successfully synthesized and featured a satisfactory water-solubility of 9.73 mg/mL, which exhibited a sustained release pattern over 72 h, and the enzymes present may promote the degradation of the conjugate to increase the release of Rhein. Oral administration of RH-LMWC conjugates to rats led to seven-folds and 3.1-folds increase in the T1/2 and AUC0-∞, respectively, as compared to RH suspension. The present work demonstrated that the RH-LMWC conjugates exhibited sustained release properties with outstanding oral bioavailability enhancements compared to administration of RH itself. Potentially, RH-LMWC conjugates may serve as a promising lead for developing a new platform for RH oral delivery.